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Battlefield trauma care then and now: A decade of
Tactical Combat Casualty Care

Frank K. Butler, Jr., MD, CAPT, MC, USN (Ret) and Lorne H. Blackbourne, MD, COL, MC, USA

M aughon' reported in 1970 that 193 of a cohort of 2,600
casualties that were killed in action in Vietnam died
of isolated extremity hemorrhage. The percentage of fatalities
that resulted from exsanguination from extremity wounds was
7.9%; this was the leading cause of preventable death among
US military casualties in the Vietnam War. Maughon com-
mented at the time that little progress had been made in bat-
tlefield trauma care in the last 100 years.

A sobering postscript to Maughon’s observations in 1970
is found in the preventable death analyses done by Holcomb
etal. and Kelly et al.? in the current conflicts. Holcomb et al.
found a 15% incidence of potentially preventable fatalities in
his article that reviewed all Special Operations deaths in Iraq and
Afghanistan from the initiation of hostilities until November
2004. He found that 25% (3 of 12) fatalities with potentially
survivable injuries might have been saved by the simple ap-
plication of a tourniquet. The larger causes of death analysis
by Kelly et al. studied 982 fatalities from the first 5 years of
the conflicts in Afghanistan and Iraq. He documented that 77
of 232 potentially preventable deaths from the Armed Forces
Medical Examiner records resulted from failure to use a tour-
niquet; exsanguination from isolated extremity wounds thus
caused 7.8% of the combat-related deaths reported in the arti-
cle of Kelly et al.. The failure to make progress in addressing
the leading cause of preventable deaths on the battlefield in the
30 years between the Vietnam and Afghanistan wars, despite
the ready availability of the requisite technology, dramatically
underscores Maughon’s point about the lack of progress in
battlefield trauma care.

The decade of conflict in Iraq and Afghanistan has,
however, seen sweeping changes in the prehospital care of
combat casualties. This section reviews the concepts of battle-
field trauma care at the start of the war, how changes to this
care have been implemented, the current state of battlefield
trauma care, and the available metrics of success.

BATTLEFIELD TRAUMA CARE THEN: 2001

In the absence of a Department of Defense (DOD) level
group with a charter to provide the services with updated best-
practice battlefield trauma care guidelines, the prehospital
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trauma care techniques being taught to US combat medical
personnel at the start of the war were based on courses devel-
oped for management of trauma in noncombat settings.

Based on these courses, battlefield trauma care as practiced
by our combat medics, corpsmen, and pararescuemen (PJs) at
the start of the war included the elements listed in Table 1.

The choice of which battlefield trauma care courses to use
in training medics was a decision reached by individual services
or units. There was not effective interservice coordination on
battlefield trauma care training provided before Operation En-
during Freedom (OEF) and Operation Iraqi Freedom (OIF).
Some groups within the military sought to advance the level
of battlefield trauma care by adopting practices intended for
physician-led trauma teams in the emergency department for use
by combat medical personnel. Advanced prehospital providers
were being trained to use techniques such as diagnostic perito-
neal lavage, venous cutdowns, and pericardiocentesis on the
battlefield. These techniques are difficult to train and sustain and
have not been shown to improve survival in combat casualties.

Published reports of potentially preventable deaths among
US military fatalities in the early years of hostilities in Iraq
and Afghanistan ranged from 15% to 28%.%> Both of these
studies reflect the standards of trauma care as practiced in the
first half of the war. Note also that not all potentially pre-
ventable deaths result from deficiencies in care provided.
Some reflect tactical situations that made medical care im-
possible in the time window in which interventions may have
been lifesaving; others may reflect prolonged times to defini-
tive care in immature theaters of war.

Tactical Combat Casualty Care

In the mid-1990s, a Special Operations medical research
project was undertaken with the goal of improving combat
trauma outcomes through optimization of the care rendered in
the tactical prehospital environment. This research effort de-
veloped a new concept called Tactical Combat Casualty Care
(TCCC). The core principles of TCCC are to avoid prevent-
able deaths and to combine good medicine with good tactics.
This project reviewed the available evidence in prehospital
trauma care with a focus on tactical applications and resulted
in a article titled “Tactical Combat Casualty Care in Special
Operations,” which was published as a supplement to the jour-
nal Military Medicine in August 1996.* This original TCCC
article included a proposed set of prehospital trauma care
guidelines that were customized for use on the battlefield and
provided strong emphasis on the most common historical
causes of preventable death in combat.

The TCCC guidelines were quickly adopted by the Navy
Sea, Air, and Land (SEAL) community, the 75th Ranger
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TABLE 1. Battlefield Trauma Care Then (2001)

In the absence of a DOD-level group with a charter to provide the services with updated best-practice battlefield trauma care recommendations, the prehospital
trauma care techniques being taught to US combat medics, corpsmen, and pararescuemen at the start of the conflicts in Afghanistan and Iraq were based on
courses developed for management of trauma in noncombat settings and included the following elements:

To render care with no structured consideration of the evolving tactical situation

Not to use tourniquets to control extremity hemorrhage

To manage external hemorrhage with prolonged direct pressure, thereby precluding the medic from attending to other injuries or rendering care to other

casualties
No use of hemostatic dressings

Two large-bore intravenous lines started on all patients with significant trauma

Treatment of hypovolemic shock with large-volume crystalloid fluid resuscitation

No special considerations made for traumatic brain injury with respect to avoiding hypotension or hypoxia

Management of the airway in facial trauma or unconscious casualties with endotracheal intubation

No specific techniques or equipment to prevent hypothermia and secondary coagulopathy in combat casualties
Management of pain in combat casualties with intramuscularly administered morphine a battlefield analgesia technology that dates back to the Civil War

No intraosseous access techniques

No prehospital electronic monitoring techniques
No effective nonparenteral analgesic medications
No prehospital antibiotics

No delineation of which casualties might benefit most from supplemental oxygen

Spinal precautions applied broadly to casualties with significant trauma, without consideration of tactical concerns or mechanism of injury

Regiment, and later by a few other military units.> At the
onset of hostilities in the current conflicts, however, most US
military units had not made the transition to TCCC-based con-
cepts for managing trauma in the prehospital tactical environ-
ment. With increasing reports of success from units using the
techniques advocated by TCCC, this new approach to battlefield
trauma care began to spread throughout the US military as the
conflicts progressed.

The Committee on TCCC

The triservice Committee on TCCC (CoTCCC) was begun
in 2001 as a US Special Operations Command (USSOCOM)
biomedical research effort to ensure that emerging technology
and information is incorporated into the TCCC guidelines on an
ongoing basis. The membership of the CoTCCC includes
combat medics, corpsmen, and PJs as well as physicians and
physician assistants. The CoTCCC was first established at the
Naval Operational Medicine Institute with funding provided by
the USSOCOM biomedical research program. It was supported
by the Navy Bureau of Medicine and Surgery from fiscal year
2004 through 2009. In fiscal years 2007 to 2010, the Office of
the Surgeon General of the Army and the US Army Institute of
Surgical Research (USAISR) also provided strong support for
the activities of the CoTCCC.!'%-!!

In 2007, because of the increasing visibility of TCCC
in the conflicts in Iraq and Afghanistan, the CoTCCC was rea-
ligned at the direction of Assistant Secretary of Defense (ASD)
for Health Affairs to function as a subgroup of the Trauma
and Injury Subcommittee of the Defense Health Board (DHB).
The DHB is the senior external medical advisory group to the
Secretary of Defense.'?

TCCC—Strategic Partners
TCCC soon developed strong partnerships with other
organizations committed to improving prehospital trauma care.
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The TCCC guidelines were included in the fourth edition of
the Prehospital Trauma Life Support Manual. The trauma
care recommendations found in the Prehospital Trauma Life
Support Manual carry the endorsement of the American
College of Surgeons’ Committee on Trauma and the National
Association of EMTs, making TCCC the first set of battle-
field trauma care guidelines to have earned this dual en-
dorsement. There is now a military edition of the Prehospital
Trauma Life Support Manual that focuses on the principles of
TCCC.'? Further, the Prehospital Trauma Life Support Exec-
utive Council has undertaken a program to provide TCCC
training to law enforcement agencies and the militaries of allied
countries when these groups request it.

TCCC next developed a critical partnership with the
USAISR in 2004 to 2005. The USAISR assumed a leadership
position within the DOD in developing and evaluating tech-
nology focused on the TCCC provider. This resulted in the ra-
pid fielding of lifesaving devices such as tourniquets and
hemostatic agents.!>~!> The USAISR also participated in the
USSOCOM TCCC Transition Initiative to ensure that life-
saving new technologies and training were fast-tracked to de-
ploying Special Operations units and that feedback about this
training and equipment was obtained upon the units’ return from
combat operations.'*1®!7 The most recent development in this
very successful partnership has been the establishment of a
dedicated TCCC research group within the USAISR to ad-
dress ongoing battlefield trauma care research, development,
test, and evaluation issues.

The most recent strategic partnership for TCCC has been
with the Joint Trauma System (JTS). This system was estab-
lished by the USAISR with assistance from the US Central
Command, the service Surgeons General, and the Assistant Sec-
retary of Defense for Health Affairs as a means of improv-
ing trauma care for the nation’s combat casualties.!® The JTS
uses various performance improvement initiatives including a
weekly teleconference to review all combat casualties from the
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preceding week, a robust set of clinical practice guidelines to
provide evidence-based recommendations for trauma care, and
the Joint Theater Trauma Registry—the world’s largest combat
data set—to facilitate improvements in trauma care and guide
future trauma-related research. TCCC at present works exten-
sively with the JTS to provide input on prehospital trauma care
issues and to identify items in the JTS clinical practice guide-
lines that might be appropriate for use in the prehospital setting.

The 10-year timeline for the TCCC effort is listed in
Table 2.

BATTLEFIELD TRAUMA CARE NOW: 2011

US combat medics, corpsmen, and PJs are now taught
battlefield trauma care techniques based on the TCCC guide-
lines.!® These guidelines are reviewed quarterly and updated
as needed by the CoTCCC. Changes proposed by the
CoTCCC are reviewed by both the Trauma and Injury

Subcommittee and the Core Board of the Defense Health
Board. Once approved, updated versions of the TCCC guide-
lines are posted on both the Military Health System and
the PHTLS Web sites.!? At 3-year to 4-year intervals, the
TCCC guidelines are also published in updated versions of the
Military Edition of the Prehospital Trauma Life Support
Manual 2

TCCC-based training is now provided to combat medical
personnel and includes the elements listed in Table 3.1°

TCCC: What is the Evidence?

The changes in battlefield trauma care outlined in Table 2
are dramatic and unprecedented. However, how do we know
that they are saving lives on the battlefield? Numerous re-
ports published in the medical literature and collected from
combat first responders have now documented that TCCC is
saving lives and is improving the tactical flow of missions
on which casualties have occurred.

TABLE 2. TCCC Timeline

Date

Event/Accomplishment

1993 1995 TCCC research project conducted as a combined effort of the US Special Operations Command and the
Casualty Care Research Center at the Uniformed Services University of the Health Sciences (USUHS).

August 1996

“Tactical Combat Casualty Care in Special Operations” published as a supplement to the journal Military Medicine.

April 1997 Rear Admiral Tom Richards establishes TCCC as the Navy SEAL standard of care for managing combat
trauma on the battlefield.

1998 TCCC was used as the basis for the for new Ranger First Responder Course and mandated for all Rangers by Regimental
Commander COL Stan McChrystal.

1999 TCCC guidelines published in the fourth edition of the Prehospital Trauma Life Support Manual; PHTLS is endorsed
by the American College of Surgeons Committee on Trauma and the National Association of EMTs.

2001 2004 “Just-in-time” TCCC training provided to SEAL units deploying in support of combat operations in OEF/OIF.

2001 USSOCOM supports the establishment of the Committee on TCCC at the Naval Operational Medicine Institute

(CAPT Doug Freer, Commanding Officer).

August 2002

First meeting of the CoTCCC is held at the Naval Operational Medicine Institute in Pensacola, Florida;

first CoTCCC chairman is CAPT Steve Giebner.

September 2004

TCCC Transition Initiative initiated by USSOCOM and executed by USAISR (COL John Holcomb, Commander).

Deploying SOF units receive TCCC training and equipment under the leadership of SFC Dom Greydanus.

January 2005

US Central Command (USCENTCOM) directs that all combatants entering the CENTCOM area of responsibility have

a Combat Application Tourniquet (C-A-T®) and a HemCon dressing. (Col Doug Robb, CENTCOM Surgeon).

March 2005

March 2005
September 2005

November 2007
2008 2009

2009

August 2009
2010

April 2010
February 2011

August 2011

TCCC equipment and training mandated by USSOCOM for all SOF units deploying in support of combat operations.
US Army Surgeon General directs that CAT tourniquets be issued to all Soldiers deploying in support of
combat operations in OEF/OIF.
USAISR publishes Laboratory Evaluation of Battlefield Tourniquets in Human Volunteers. CAT, SOFT-T and
EMT tourniquets found to be 100% effective at eliminating distal arterial blood flow.
CoTCCC relocated to function under the Defense Health Board at the direction of DASD Ms. Ellen Embrey.
COL John Kragh’s landmark series of tourniquet articles published; largest series of tourniquet use patients in history;
Conclusion battlefield tourniquets are saving lives and not causing loss of limbs
Based on COL Kragh’s research, an estimate that 1,000 2,000 lives have been saved to date in US casualties
by the use of battlefield tourniquets was provided to the US Army Medical Research and Materiel Command.
Defense Health Board recommends that TCCC training be provided to all US service members deploying
in support of combat operations.
All services in the US military and most coalition partner nations using TCCC to train combat medical personnel in
the management of trauma on the battlefield.
US Army Training and Doctrine Command mandates TCCC training for Army Combat Lifesaver Course
(COL Karen O’Brien, TRADOC Surgeon).
Anmerica, Britain, Canada, Australia, New Zealand Armies’ Program recommends TCCC as the standard of care
for combat first-aid training in member nations.
COL Russ Kotwal’s article “Eliminating preventable death on the battlefield” published in Archives of Surgery;
describes Ranger TCCC-based casualty response system and documents the lowest rate of preventable deaths ever
reported from a major conflict.
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TABLE 3. Battlefield Trauma Care Now (2011)

US combat medics, corpsmen, and pararescuemen are now taught battlefield trauma care techniques based on the TCCC guidelines. These guidelines are

reviewed quarterly and updated as needed by the CoTCCC. Changes proposed by the CoTCCC are reviewed by both the Trauma and Injury Subcommittee
and the Core Board of the Defense Health Board.'? Once approved, updated versions of the TCCC guidelines are posted on both the Military Health System
and the PHTLS Web sites. At 3-year to 4-year intervals, the TCCC guidelines are also published in updated versions of the military edition of the Prehospital
Trauma Life Support Manual.'? Current TCCC guidelines include the following:

Phased care in the tactical environment to ensure that good medicine is combined with good small unit tactics. The three defined phases of care are as follows:

Care under fire
Tactical field care
TACEVAC care

Casualty and medic actions during the care under fire phase that focus on gaining and maintaining the tactical advantage, with only tourniquets

currently recommended as standard medical care in this phase.

The aggressive use of tourniquets to control life-threatening extremity hemorrhage.*

The use of Combat Gauze to control life-threatening hemorrhage from external bleeding at sites that are not amenable to tourniquet use.

19,20

Use of nasopharyngeal airways to protect the airway when there is no airway obstruction from direct maxillofacial or neck trauma.

Initial management of the airway in maxillofacial trauma by having the casualty sit up and lean forward if possible, thus allowing blood to simply drain out

of the oropharynx and clearing the airway.

Surgical airways for maxillofacial or neck trauma when airway compromise is present and the sit-up and lean-forward position is not feasible or not successful

Aggressive needle thoracostomy for tension pneumothorax

A different approach to spinal precautions
for use as tactically feasible when blunt trauma is present.

the use of this technique is not emphasized for casualties with penetrating trauma only but still recommended

Intravenous access only when it is required for medications or fluid resuscitation

The preferential use of a saline lock for intravenous access as opposed to having to have an intravenous line running with fluids to keep the vein open.

The use of intraosseous techniques when vascular access is needed but difficult to obtain
Hypotensive resuscitation with Hextend as outlined in the articles by Holcomb?! and Champion??
Casualties who have experienced traumatic brain injury are treated with more aggressive fluid resuscitation and supplemental oxygen as needed to avoid

hypotension and hypoxia.

More rapid and effective battlefield analgesia through the use of intravenously administered morphine and oral transmucosal fentanyl citrate lozenges®?

Prevention of hypothermia and secondary coagulopathy with improved technology to prevent heat loss in casualties?*

The use of fluoroquinolones and ertapenem or cefotetan for battlefield antibiotics to reduce preventable deaths from wound infections.?

Tactical scenario-based combat trauma training to emphasize that battlefield trauma care as provided in a tactical casualty scenario must be consistent with

good small-unit tactics.26-27-28:2%

The use of 1:1 plasma and packed red blood cells for casualties who are in shock during the TACEVAC phase of care.3%-31:32:33
Better definition of which casualties are likely to derive the most benefit from supplemental oxygen during TACEVAC3*

The use of tranexamic acid to help prevent death from noncompressible hemorrhage

The use of the Combat Ready Clamp to control junctional hemorrhage3®

35 37

The use as described for fentanyl lozenges, tranexamic acid, moxifloxacin, ertapenem, and cefotetan is unlabeled use of Food and Drug Administration approved medications.

Reports from combatant units that have adopted TCCC as
their standard for battlefield trauma care have been uniformly
positive. Tarpey® described the Third Infantry Division expe-
rience with TCCC: “The adoption and implementation of the
principles of TCCC by the medical platoon of TF 1-15 IN in
OIF 1 resulted in overwhelming success. Over 25 days of
continuous combat with 32 friendly casualties, many of them
serious, we had 0 KIA and 0 Died of Wounds, while simulta-
neously caring for a significant number of Iraqgi civilian and
military casualties.” An article describing the experience of the
101st Airborne Division with TCCC stated that “by teaching and
using (TCCC) ideas, the 101st has achieved one of the highest
casualty survival rates in combat of any unit in the Army.”38

Bottoms,?® reporting in Tip of the Spear, the official
publication of the US Special Operations Command, stated
that “Multiple reports from SOF First Responders have cred-
ited TCCC techniques and equipment with saving lives on
the battlefield.” General Doug Brown,*® the Commander of
the US Special Operations Command, sent a letter of appre-
ciation to the Army Surgeon General for the outstanding work
done by the USAISR in establishing the TCCC Transition
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Initiative, a pilot program to fast-track new TCCC training
and equipment to deploying Special Operations Forces (SOF)
units and then collect data about the success of these mea-
sures. This letter stated that these efforts had “...produced
remarkable advances in our force’s ability to successfully
manage battlefield trauma.”

Madigan Army Medical Center used TCCC as the cor-
nerstone for a training course to prepare 1,317 combat medics
for deployment to Iraq or Afghanistan. Of the 140 medics
who subsequently deployed to Iraq for 1 year, “99% indicated
that the principles taught in the TCCC course helped with the
management of injured casualties during their deployment.”*!

The US military casualty survival rate in this conflict
is the highest that it has ever been. Body armor, improved de-
finitive care and evacuation strategies, and the JTS have all
contributed to this success, but TCCC has been the prehospital
component of this major success.*?

The studies of Kragh et al.**** on tourniquet use in Iraq
and Afghanistan have documented a remarkable incidence
of lives saved with prehospital tourniquet use without causing
preventable loss of limb from tourniquet ischemia.
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Studies of hemostatic agents used in combat have do-
cumented the efficacy of the previous agents HemCon and
QuikClot.*>*® The newer hemostatic agent Combat Gauze has
been shown in to be superior to HemCon and QuikClot in
an animal model of lethal arterial bleeding;?° the initial report
on battlefield use of Combat Gauze indicated good success
in combat casualties.*’

The Defense Health Board memo of August 6, 2009,
noted that several Special Operations units, which have trained
all of their combatants in TCCC since before the onset of the
current conflicts, reported that they had had no preventable
battlefield fatalities in their units for the entire duration of
the conflicts to date, an unprecedented accomplishment in bat-
tlefield trauma care. The DHB memo recommended TCCC
training for all deploying combatants and medical department
personnel, as did a subsequent DHB memo in 2011.4%4°

The Army Surgeon General’s Task Force on Dismounted
Complex Blast Injury noted the success of TCCC in treating
one of the most severe subset of combat casualties in the con-
flicts in Iraq and Afghanistan. The report called for an increased
emphasis on TCCC techniques and training.>°

The 75th Ranger Regiment reported that the incidence
of preventable deaths in 419 battle injury casualties sustained
by that unit, which began training all combatants in TCCC be-
fore the start of the current conflicts, was found to be 3%
(as contrasted to the preventable death percentages of 15% to
28% from Kelly et al. and Holcomb et al. in other studies where
the combatant units had not necessarily had TCCC training).
The incidence of preventable deaths in the article of Kotwal
et al.> from failure to perform required interventions in the
prehospital phase of care was zero. This is the lowest incidence
of preventable deaths ever reported from a major conflict.

The achievements mentioned previously were reviewed
and discussed at the Tenth Anniversary Meeting and Dinner of
the CoTCCC in November 2011. A message to the CoTCCC
from former US Surgeon General Richard Carmona’' on that
occasion stated in part, “...Tonight is not only an opportunity
for us to celebrate the extraordinary advances in combat ca-
sualty care that the CoTCCC has led, but also a chance for our
warriors and a grateful nation to appreciate the unwavering
selfless service and immense contributions of the CoTCCC...
I would venture to say that the CoTCCC has been one of the
greatest contributions to combat casualty care in history.” A
message from Vice President Joe Biden®? to the CoTCCC
noted in part that, “...Your work is absolutely vital to helping
us uphold our obligation, our sacred obligation, not only to
our service members who fight, but also to the families and
loved ones who support them... you have quite literally saved
thousands of lives... I wish every single American understood
just what you have done for our warriors. I wish they knew
as much as I know; I wish they could see what I've seen about
the heroic efforts you have made on behalf of our warriors....”

TCCC in the US Military and Coalition Partners
After a decade of war, TCCC is now used by all services
in the US military as the standard for training medics to manage
combat trauma on the battlefield.!%-5%-33-57 TCCC is taught
to new Soldiers by the Army Training and Doctrine Command
as part of its combat lifesaver training program.>® TCCC has

© 2012 Lippincott Williams & Wilkins

been adopted as the standard of care by many coalition partner
nations, and has been recommended as the standard of care
for combat first-aid training in member nations by the America,
Britain, Canada, Australia, New Zealand Armies’ Program.58
A recent article from the Canadian military noted that Cana-
dian forces (CF) have experienced increasingly severe inju-
ries in the current conflicts, but that despite this, the CF
“...experienced the highest casualty survival rate in history.
Though this success is multifactorial, the determination and
resolve of CF leadership to develop and deliver comprehen-
sive, multileveled TCCC packages to soldiers and medics is a
significant reason for that and has unquestionably saved the
lives of Canadian, Coalition, and Afghan Security Forces.”>°

TCCC Transition to Civilian Trauma Care

Some of the concepts and successes noted in TCCC are
gaining increasing acceptance in civilian trauma care systems,
including tourniquets, hemostatic agents, intraosseous devices,
hypotensive resuscitation, and modified spinal protection tech-
niques for penetrating injury.®~74

A unique subset of civilian users is the civilian Tactical
Emergency Medical Support community. This group also has
to care for trauma victims in a tactical, albeit nonmilitary, set-
ting. An increasing number of Tactical Emergency Medical
Support organizations are adopting (and adapting) TCCC for
their purposes.’”

DEFINING THE GAP: DECEMBER 2011

Training

Establishing best practice guidelines is the first step to-
ward improving trauma care, but transitioning them effectively
is an entirely different proposition with a different set of chal-
lenges. Best practice guidelines only enable best practice; they
do not guarantee it, especially if there are training challenges
to be overcome. Combat leaders, from the senior leaders who
make large-scale equipping and training decisions to small-unit
leaders, both officer and enlisted, who must know what to ex-
pect from their medics on the battlefield, all need overview
training in TCCC. Line leadership buy-in is the sine qua non
of sustained advances in the military.>° All combatants must
be trained in TCCC to care for themselves and their buddies in
combat if no medic is available. The SEALSs, the 75th Ranger
Regiment, USSOCOM, and the Army have led the way on
this.>>%37 Military physicians and other medical department
personnel who are assigned to combatant units, who supervise
combat medical personnel or who will be deploying in support
of combat operations, all need to be trained in TCCC. At this
point, there is no DoD-wide program in place to assure that
this will reliably happen. Finally, all of these groups need re-
fresher training in TCCC within 6 months of deploying in
support of combat operations to bring them up to date on the
latest developments in TCCC. The TCCC guidelines are dy-
namic and change frequently to reflect new information and
technology as it becomes available. Our war fighters should
go to war with an up-to-date knowledge base and the best
available equipment and trauma care strategies.*3
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Freeze-Dried Plasma

Large-volume crystalloid resuscitation for victims of
hemorrhagic shock is an intervention whose time is clearly
over. The state of the art in 2011 is damage-control resuscitation
using a balanced mix of plasma, red blood cells, and platelets
to approximate as closely as possible the whole blood that was
shed. Use of blood products in the far-forward combat envi-
ronment is usually not feasible except in air evacuation plat-
forms. Reconstituted dried plasma has been identified as the best
option for fluid resuscitation fluid at present, but there is not
currently an Food and Drug Administration—approved product
to meet this need. The US Special Operations community, with
support from the CoTCCC and the DHB, is presently leading
the effort to make a dried plasma product available to medical
personnel in combat units’®~78

Tactical Evacuation Care Improvements

Combat units are typically significantly constrained with
regard to the ability to provide advanced medical care for
combat casualties in the Care Under Fire and Tactical Field
Care phases because of personnel, tactical, and logistical
constraints. As noted in the 1996 TCCC article, the Tactical
Evacuation (TACEVAC) phase of care provides an opportu-
nity for additional medical personnel and equipment to be
made available to care for casualties. This opportunity has
been incompletely used in Iraq and Afghanistan. Recent
reviews of this topic have offered the possibility for significant
improvements in care through providing evacuation providers
trained to at least the critical care flight paramedic level, en-
suring that blood and plasma are available for casualties in
hemorrhagic shock, using the most capable evacuation plat-
forms available, ensuring TCCC training for all evacuation
providers, and having advanced airway options, intravenously
administered medications, and other interventions routinely
available for critical casualties.>%7-8!

TCCC Care Documentation

The difficulty of documenting care on the battlefield
is well-recognized. Successful accomplishment of this task,
however, can be accomplished through command attention and
the use of tools such as the Ranger-developed TCCC Care
Card and the Ranger Prehospital Trauma Registry.’> Process
improvement in TCCC in the future will depend heavily on the
DoD’s ability to ensure that this documentation is routinely
performed. The tools are there; we need to have our combat
leadership ensure that they are used.*’

Battlefield Trauma Care Research, Development,
Testing, and Evaluation

Military medicine has many goals and priorities. There is,
however, no research need that should supersede the need to
ensure that optimal battlefield trauma care is provided to all
of our combat wounded. Making sure that preventable deaths
are in fact prevented to the greatest extent possible and that ca-
sualties have the best possible functional recovery should be
the top priority and resourced accordingly. Research efforts
that offer the greatest impact on these goals should be selected
and funded. For battlefield trauma care, these research areas
should focus on hemorrhage control and treatment of shock 3284
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Insofar as possible, subject matter experts should help to de-
fine specific projects rather than simply selecting broad areas
of research to maximize speed and efficiency in developing
usable research products. The CoTCCC and the DHB have
recently done this for battlefield trauma care.5’

CONCLUSION

Why have all of the advances in battlefield trauma care
noted previously occurred in the relatively short span of a de-
cade after many years of minimal change? The most obvious
answer is the continuing presence of America’s longest armed
conflict, which has allowed the benefits of lifesaving innovations
in combat trauma care to be seen in near real-time and thus ac-
celerate the transition process. The other factor, however, has
been the CoTCCC, which has provided an intense and sustained
triservice effort to update battlefield trauma care best practice
guidelines; the presence of both military and civilian trauma
experts, medical researchers, medical educators, and combat
medical personnel on the CoOTCCC positions the group uniquely
well to accomplish this task.

With the advancements on hospital care and evacuation
techniques as well as development of the JTS, the US military
and its coalition partners now have the best definitive care and
evacuation capabilities for the management of combat trauma
in history. The ongoing role of TCCC is to make sure that our
casualties get to the hospital alive so that they can benefit from it.

Taken as a whole, the innovations described previously
represent a complete revamp in battlefield trauma care. TCCC
has helped combat units to achieve unprecedented casualty
survival rates when those units train all of their combatant per-
sonnel in these techniques.

Moreover, with the CoTCCC working in concert with
other groups—such as the JTS, the other elements of the
DHB, the American College of Surgeons’ Committee on Trauma,
the PHTLS Executive Council, the USAISR, Defense Medical
Materiel Program Office, coalition partner nations, military
combat medical schoolhouses, and the offices of the service
Surgeons General—a definitive mechanism has been established
with which to ensure that TCCC guidelines and US battlefield
trauma care keep pace with accumulated experience, new medical
evidence, and emerging technology.

The price in lives that we have paid to recognize the need
for TCCC and to effect its transition has been high; both TCCC
training and the CoTCCC need to be sustained in peacetime
so that we do not pay this price again in the next conflict.
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